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There is a paucity of work on the floras of serpentine areas in southern Africa. During brief visits to the serpentine 
areas in the south-eastern Transvaal , we have collected several interesting plants among which is a new species 
of Brachystelma R. Br. This new species, B. dyeri K. & M-J . Balkwill , is described here. 
Daar is tot op datum weinig werk gedoen op die floras van die serpentyn-gebiede in suidelike Afrika. Gedurende 
kort besoeke aan die serpentyn-gebied in Suidoos-Transvaal , is daar verskeie interessante plante versamel, onder 
andere ook 'n nuwe spesie van Brachystelma R. Br. Hierdie nuwe spesie, B. dyeri K. & M-J. Balkwill , word in die 
artikel beskryf. 
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Introduction 
In spite of the tremendous potential for research on the 
serpentine floras of southern Africa, little work has been 
published on this topic; this is clearly expressed by the 
following quotations from Wild (1978). 
'There is a total or almost total, lack of published work for 
Angola, Malawi, Mo~ambique, Swaziland, Lesotho and the 
Republic of South Africa. This is not due to the lack of 
metalliferous or serpentiniferous soils since they are plentiful or 
very plentiful everywhere in southern Africa except Malawi. ' 
'Botanists have, unfortunately, shown little or no interest so 
far in the heavy metal vegetation of South Africa in spite of 
the widespread occurrence of valuable and numerous deposits 
in that country.' (Wild 1978). 
In his account of the vegetation of heavy metal and other 
toxic soils, Wild (1978) indicates that serpentines throughout 
the world are renowned for their distinctive floras, but that 
the causes of the toxicity are complicated and obscure. He 
indicates that high Mg/ Ca ratios are important, as are heavy 
metals, such as nickel, copper, cobalt and chromium. Wild 
(1978) also states that the metalliferous and serpentiniferous 
deposits of southern Africa are 'most often of ultramafic 
and/ or Precambrian origin' and so were at the surface of the 
earth before the origin of the Angiosperms - thus they have 
probably influenced the evolution of taxa that are now 
growing on them. 
Kruckeberg (1986) has proposed a scheme of diversification 
and speciation under geoedaphic influences, and consideration 
of his essay suggests that the following aspects may be studied 
with reference to the southern African serpentines. 
(1) Compilation of an inventory of the species growing on 
serpentine, and those growing on soils derived from other 
bedrocks, but with all other ecological characters similar. 
(2) Description of any as yet undescribed taxa that are 
endemic to the serpentine. 
(3) Assessment of the conservation status of serpentine 
endemics so that steps may be taken to conserve any that 
are threatened. 
(4) Consideration of the relationships between serpentine 
endemic populations and populations of the same species 
that may grow on soils derived from other bedrocks. 
(5) Consideration of the possible paths of evolution that may 
have led to the serpentine endemics and assessment of the 
time that the populations have been separated . 
(6) Elucidation of the type of mechanism or mechanisms that 
may have evolved and makes a species or population 
serpentine-tolerant. 
Because the serpentine in the south-eastern Transvaal has 
been exposed for a very long time (Wild 1978) and because 
the deposits are at different altitudes and have different 
aspects, the influence of the metalliferous soil has interacted 
with various climatic and ecological factors over a long period, 
making the south-eastern Transvaal an especially interesting 
area for study. The interactions of these factors at various 
localities have had the potential to produce a variety of 
serpentine endemic communities. Because serpentine bears 
some valuable minerals, e.g. asbestos, some of these areas 
may be disturbed by prospecting and mining activities. These 
activities can lead to the destruction of the serpentine com-
munities and the need for study is urgent. For instance, all 
the serpentine beside the road between Kaapsehoop and 
Nelspruit has been scraped by bulldozers and only very meagre 
remnants of the serpentine community now exist. So far, the 
following interesting plants have been found in this com-
munity: 
(1) an unusual form of Silene burchellii Otth., possibly an 
undescribed species (Balk will & Cadman 2546 vouchers 
in E, J and NU), 
(2) an as yet undescribed species of Sutera matching Codd 
8056a from Draaikraal near Belfast (Balk will & Cadman 
2545 vouchers in E, J and NU) and 
(3) Cyphia bolusii Phill. (Balk will & Cadman 3580 housed 
in J), which has only been collected four times from 
Mbabane in Swaziland; our collection is the first in the 
Transvaal. 
Since January 1985, we have made a few visits to serpentine 
in the Barberton area, and have collected, amongst many 
other species, the following which are of particular interest: 
(1) Berkheya coddii Roessler (Balk will & Cadman 2566 
vouchers in E, J and NU), which has been collected only 
six times before, all collections are from four localities 
around Barberton and all are areas where there is ser-
pentine and 
(2) a new species of Ozoroa Del. (Balk will & Cadman 3604 
vouchers in E, J and NU), currently being described by 
E. Retief of the Botanical Research Institute in Pretoria 
- this species is also a serpentine endemic. 
We have also observed Aloe thorncroftii Pole Evans, which, 
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Figure 1 Habit of Brachystelma dyeri, showing depressed spherical 
tuber, young stems that are initially upright, the manner in which flowers 
are produced in alternate axils of leaf pairs at consecutive nodes and 
the broader lower leaves and narrower upper leaves, Esterhuysen s.n., 
B. R.l. photo collection 8270/2 ( x 1,3). 
Figure 2 Flowers of Brachystelma dyeri, showing the obovoid corolla 
cage and markedly beaked buds, Esterhuysen s.n., B.R.I. photo 
collection 8270/6 (x 2,6). 
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from its distribution records, is clearly a serpentine endemic 
as well. 
On our first trip to the serpentine above the Agnes gold 
mine, just west of Barberton, we collected a tuber of Bra-
chystelma R. Br. When the plant flowered in October 1985, 
we attempted to identify it. In Dyer (1983), the plant keyed 
out to Brachystelma gracile E.A. Bruce, but it differs from 
that species in several respects. We concluded that our plant 
represented a new species. Dr Dyer (pers. comm.) later 
confirmed this view and provided a photograph of a specimen 
collected from the Cythna Letty Nature Reserve by Ester-
huysen and Venter and cultivated and photographed at the 
Botanical Research Institute, Pretoria (Figures 1 & 2). A 
further visit to the locality on 01/03/1986, revealed that the 
plants occur quite frequently amongst the rock outcrops in 
the valley where the first tubers were collected. This new 
species is described below. 
Description 
Brachystelma dyeri K. & M-J. Balkwill & Cadman sp. nov. 
B. gracili affinis, sed statura minore (ad 80 mm, non 700 mm), foliis 
brevioribus latioribusque [4 - 29( - 42) mm longa et 1,5 - 9 mm lata, 
non 40 - 90( - 120) mm longa et I - 2( - 5) mm lata], pedicellis cras-
sioribus, corollis obovoideis (non obturbinatis), lobis glabris (non ciliatis), 
lobis interioribus apicibus linearibus (non spathulatis) et coronis albis 
luteisque (non purpureis guttatis) differt. 
TYPE. - Transvaal: Barberton, in the valley above Agnes mine, 
between the Cythna Letty and Thorncroft Nature Reserves, Balkwill 
& Cadman 3393 (NU, holotypus; E, J, PRE, isotypi) . 
Perennial herb with tuber. Tuber depressed spherical, some-
times concave on upper surface, sometimes irregular, 25 - 37 
( - 56) mm in diameter and 13 - 23( - 43) mm high. Stems 
usually single unbranched, initially erect, but becoming 
prostrate as the season proceeds, 35 - 80( - 150) mm long, 
internodes (2- )5,9-7,1( -18) mm. Leaves opposite, broadly 
ovate early in the season, narrowly ovate if produced later 
in the season, 4 - 29( - 42) x 1,5 - 9 mm broad; petioles 
(0,3 - )1,2 - 2( - 3) mm long. Flowers 1 - 2 in each alternate 
leaf axil above the third or fourth node. Pedicels (11 - ) 
13,5 -19,3( - 20) mm long, with short appressed eglandular 
trichomes. Calyx: sepals 5, very narrowly ovate, 2 - 2,5 mm 
long. Corolla glabrous, markedly beaked in bud; tube very 
shallow; lobes eciliate, lobes 7 mm long, 2 mm broad at the 
base; connate at the apex, forming an open, obovoid cage 
7 mm long and broad; outside cream flushed with pale 
brownish-pink towards the tips of lobes and along the mar-
gins; inside whitish-cream becoming yellowy-green towards 
the apices of the lobes. Corona white tinged faint yellowy-
green; outer lobes 10, erect, 1 mm long, paired between the 
inner lobes; inner lobes 5, linear, 2,5 mm long, incumbent 
on and produced above the gynostegial head; inner and outer 
corona connate at the base to form a shallow tube (as well 
as a circumgynostigeal trough) 1 mm deep, with a hairy rim. 
Pollinarium 0,5 mm long, 0,3 mm broad, translator arms 
extremely short. 
Specimens examined 
-2530 (Lyden burg): Barberton, Cythna Letty Nature Reserve ( - ~O), 
R. Esterhuysen s.n. (PRE); Between Cythna Letty and Thorncroft 
Nature Reserves, (- ~O) , Balkwill & Cadman 2578 (NU, PRE). 
Discussion 
It is with pleasure that we name Brachystelma dyeri in honour 
of Dr R. Allen Dyer (1900-1987), a graduate of Natal Uni-
versity College and noted botanist, who, besides much else, has 
contributed significantly to the knowledge of southern African 
species of Brachystelma, Ceropegia L. and Riocreuxia Decne. 
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Brachystelma dyeri is closely related to B. gracile, but can 
be distinguished from B. gracile by its shorter stems (up to 
80 mm, not 700 mm), which, although initially erect (Figure 1), 
become prostrate, unlike those of B. gracile, which remain 
erect, and by its much shorter, broader leaves (4 - 29( - 42) mm 
x 1,5 -9 mm, not 40- 90( -120) x 1-2(-5) mm broad. 
The corolla lobes of B. dyeri appear narrower than those of 
B. gracile (because the lobes of B. dyeri are conduplicate) and 
the cage formed by the lobes is obovoid (Figure 2), not 
obturbinate as in B. gracile. While the margins of the corolla 
lobes of B. gracile are fringed with eglandular trichomes, those 
of B. dyeri are glabrous. The corona of B. gracile is purple 
and speckled, while that of B. dyeri is yellow shaded with 
white and the inner lobes of the corona of B. dyeri are entire 
at the tip (Figure 3), while those of B. gracile are spathulate. 
Although the flower and corona of B. dyeri resemble those 
of B. pachypodium R.A. Dyer, B. dyeri can readily be 
separated by its narrower leaves (l ,5 - 9 mm, not 20 - 40 mm) 
that are not fleshy. The corolla of B. pachypodium is pinched 
in at the base of the lobes, but this is not true of the lobes 
of B. dyeri. The corona of B. dyeri bears hairs within the 
rim of the tube (within the rim of the circumgynostegial 
trough), while that of B. pachypodium bears hairs externally. 
B. dyeri has been collected in the Cythna Letty Nature 
Reserve, but occurs more frequently in the area between this 
reserve and the Thorncroft Nature Reserve (Figure 4). Al-
though the species does not appear to be common in the 
former reserve, the population between the two reserves 
appears to be large enough to be viable. There does not appear 
to be any asbestos of economic importance in the serpentine 
amongst which B. dyeri grows, suggesting that, at present, 
this population is probably not threatened by mining. Because 
of its toxicity to both indigenous and cultivated plants, the 
metalliferous nature of the soil protects the population from 
extermination by the overshadowing that would be caused by 
a plantation, and because the plants grow in cracks between 
the rocks, they are protected from trampling by grazing 
animals. 
One of the mechanisms of tolerance observed in some 
serpentine endemics is the hyper accumulation of nickel 
(Brooks pers. comm.). Dr Brooks of Massey University, New 
Zealand provided us with some paper that tests for hyper-
accumulation of nickel in plants. The test on B. dyeri was 
negative. On the ridge on which B. dyeri grows, there is a 
band of rock that weathers to a lighter green than the sur-
rounding rock; B. dyeri is restricted to this lighter band. 
Fracturing of these lighter rocks and rocks from the areas 
on either side, showed that the rocks from all three areas have 
a similar internal colour and thin sections have shown that 
all three areas are serpentine (G. Balkwill pers. comm.). 
Geochemical analysis of the rocks from these three areas may 
show the lighter band to have a slightly different chemical 
composition and because B. dyeri is restricted to this band, 
this may give clues to the mechanisms of tolerance that have 
evolved in B. dyeri. 
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Figure 3 (a) Lateral view of the corona of Brachystelma dyeri, showing 
the tube, the inner and outer lobes and the fringe of hairs within the 
rim ( x 12); (b) top view of the corona of B. dyeri, showing the 
circumgynostegial trough and the position of the gynostigeal head and 
the corpuscular bodies or glands (black triangular structures) (x 8) and 
(c) pollinarium of B. dyeri, showing the very short translator arms 
( x 50). 
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Figure 4 Map showing the distribution of Brachystelma dyeri. 
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